Bulletin No. 66 - Corn Experiments by Foster, Luther & Merrill, Lewis A.
Utah State University 
DigitalCommons@USU 
UAES Bulletins Agricultural Experiment Station 
4-1900 
Bulletin No. 66 - Corn Experiments 
Luther Foster 
Lewis A. Merrill 
Follow this and additional works at: https://digitalcommons.usu.edu/uaes_bulletins 
 Part of the Agronomy and Crop Sciences Commons 
Recommended Citation 
Foster, Luther and Merrill, Lewis A., "Bulletin No. 66 - Corn Experiments" (1900). UAES Bulletins. Paper 28. 
https://digitalcommons.usu.edu/uaes_bulletins/28 
This Full Issue is brought to you for free and open access 
by the Agricultural Experiment Station at 
DigitalCommons@USU. It has been accepted for 
inclusion in UAES Bulletins by an authorized 
administrator of DigitalCommons@USU. For more 
information, please contact digitalcommons@usu.edu. 
EXPERIMENT ST A TION 
OF 
THE AGRICULTURAL COLLEGE 
OF UTAH. 
Bulletin No. 66. 
CORN EXPERIMENTS. 
APRIL, 1900. 
LOGAN, UTAH. 
Press of THE UTAH LITHOGRAPHING Co. 
SALT LAKE CITY. 
THE AGRICULTURAL EXPERIMENT STATION OF UTAH 
BOARD OF TRUSTEES. 
HON. WILLIAM S. McCORNICK, Pr'es ident, 
'lON. EMILY S, RICHARDS, 
HON. D. C. ADAMS, 
HON. LORENZO HANSE . , 
HON. ROSINA N. BAGLEY, 
HON . JOSEPH MORRELL, 
JOHN A . McALISTER , 
OFFICERS OF THE BOARD. 
W. S. McCORNICK, Pres ident, 
'p , W . MAUG H AN, Secretary, 
ALLAN M . FLEMING, Treas urer, 
EXPERIMENT STATION STAFF. 
Salt Lake City 
- Salt Lake City 
Salt Lake City 
Logan 
Ogden 
Logan 
Logan 
Sail LaJ<e City 
Logan 
Logan 
JOSEPH M , TANNER, President or the College 
LUTHER FOSTER, 
F . B. LINFIELD, -
*JOHN A. WIDTSOE, 
C. p, CLOSE, 
G. L, SWEN DSEN, -
J AMES DRYDEN, 
LEWIS A . MERRILL, -
JOH N STEWART , 
JOHN A, CROCKETT, -
WILLIAM PETER SON, 
CHARLES BATT, 
Di rector'; Agricullur'is t 
Dairy Husbandry 
Chemist 
Horticulturist 
I rrigation Engineer 
:.>., 
Meteomlogist and Pouitry Mgr , 
Assistant Agri~~lturist 
Assistant Chemist 
Assis t ant Dairy man 
A ssis tant H orticulturi s t 
F orema n in Horticu ltu r'e 
The Bulletins will be sen t free to any address in the State 
on written application to the Experiment Station, Logan, Utah. 
*Absent on lea ve . 
l. - Long Yellow Flint. 2. - Hickory King. 
3.-Clark's Early Mastadon 4. - Queen of the Field. 
5. - King Phillip. 6.-Early Huron Dent. 
7 . Salzer's Earliest Canadian Yellow Dent. B. - Golden Dew Drop. 
PLATE I. 
9.-White Flint. lO.-Angel of Midnight. 
H. - North Dakota. 12.- Angel of Midnight. 
13.-Squaw Corn. 
15 - Wiseonsin Early White. 
14.- King of the Earliest. 
16.- Queen of the North. 
PLATE II. 
CORN EXPERIMENTS. 
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LUTHER FOSTER AND LEWIS A. MERRILL. 
VARIETY COMPARISONS. 
A number of varieties of flint and dent corns.have been suc-
cessfully grown at the Experiment Station for the past ten 
years. A sufficiently large number of kind::; have been under 
test to prove beyond question that all of the best flint varieties, 
the smaller dents and the semi-dents will fully mature in the 
locality of the Experiment Station, the extreme northern por-
tion of the State; but the climatic conditions cannot be con-
sidered as especially favorable to corn growing, the seasons be-
ing rather too short and the general temperature too low for 
the medium and larger dents to be successfully cultivated. 
The most unfavorable condition comes from the regularity of 
the cool nights, one of suitable temperature for the best growth 
of corn b~ing the exception. It is the tendency of all dents after 
being grown a few years in this climate to take on the appear-
ance of flints. In the whole ten seasons there has not been a 
single failure of the flint and small dent varieties on the Station 
farm. This result comes no doubt partially from the fact that 
the seed has always been carefully selected and the ground put 
into the best possible condition before planting, and the tillage 
and irrigation given prompt and regular attention. It should 
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be stated that this farm is located on upper bench land and is in 
direct line with the Logan River canyon. The regular night 
winds from this source undoubtedly delay the coming of the 
frosts of early fall. However, as a rule, the corn has been too 
far advanced when the first light frost came in less favored 
localities to have received any inj ury from this source. It is 
very probable that the seeming be~eficial effects of the canyon 
winds in lengthening the season is more than counterbalanced 
by its inj urious effects on the corn in splitting the leaves and 
bl-eaking down some of the weaker stalks which must have 
reduced the yield decidedly. 
In opposition to growing corn in Utah, it is claimed that in 
yield of forage per aCI-e it does not equal alfalfa, that its feeding; 
value is not as high, and that it requires more labor for its pro-
duction and harvest. Taking the average corn and alfalfa 
yields of the Station farm for five years each, we have the 
following results: Corn fodder* per acre, 7,739 pounds ; dry 
matter, 6,296 pounds; digestible matter, 4,04-4 pounds; alfalfa 
hay per acre, 10,71 <) pounds; dry matter, 9,433 pounds; digestible 
matter, 6,413 pounds. The annual yield of alfalfa in dry matter 
and also in .digestible matter is fully a half mOl-e than of corn 
and stover from the same acreage. The co-efficient of digestion 
for shelled corn is very much higher than for alfalfa, but that 
of the stover is lower, making the average of the corn and 
stover together only about four per cent higher than alfalfa~ 
While the facts given above favor alfalfa as the principal forage 
crop for the State, the corn crop comes in as a very valuable 
adjunct. It serves an excellent place in a system of CI-OP 
rotation, taking the place of the occasional summer fallow that 
might otherwise be necessary to keep the land free fl-om weeds' 
and allow more plant food to become available. A thoroughly tilled 
corn crop will more than pay for all labor expended in producing; 
it, and while it takes plant food from the soil it leaves it in much 
better condition for a small grain crop than the usual fallow. 
The frequent tillage gives ample opportunity for several inches 
of the surface soil to weathel-, making a plentiful supply of plant 
food available at or near the surface to give the coming crop a 
strong vigorous growth froni the beginning. Another point in 
favor of devoting a piece of land to corn culture annually is the" 
*Corn fodder refers to the stalks with Ears on , and stover to stalks with the ears 
removed. . 
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desirability for variety in food for the stock. For best results 
in feeding this is quite essential. Corn fodder, or the ear corn 
alone, and alfalfa make a well balanced ration and the animal 
makes more economic use of the two combined than of either 
fed alone. Among all the concentrated foods used for animal 
feeding, corn has no superior for giving the final finish to an 
animal intended for beef, pork or mutton. 
SOIL AND CONDITIONS. 
The soil on a large part of the Station farm is of rather 
poor quality, much of the surface being covered with cobble 
stones or c.oarse gravel and the subsoil consisting of loose or 
cemented gravel which in places comes very near the surface. 
While some parts of the farm are better than others, having 
deeper, more easily tilled soil, the corn varieties have been 
shifted from place to place in rotation, sometimes occupying the 
best land and at others the most rocky and shallow on the farm. 
The plats upon which this work was conducted were always 
sufficiently large to give field conditions. As a rule, four rows 
were planted side by side without spacing between the varieties, 
the length of the rows being-, on an average, 280 feet. The seed 
has been carefully selected each year, and in this way the 
varieties have been kept comparatively pure. During the past 
five years the ground has been plowed in the fall and allowed to 
weather during the winter. In the spring it has been placed in 
good condition by the use of a disk and a smoothing barrow. It 
was then marked and planfed in check rows, three and one-half 
feet apart with a hand planter. One season the corn was planted 
May 1st; for the remaining nine years of the test it was planted 
between the 9th and 18th days of May. The varieties received 
three irrigations during the seasons of 1897-8-9, four irrigations 
during 1891-3-4-5 and 1896, and five irrigations in 1890 and 1892. 
Pt-evious to 1897 the ground was shallow cultivated four times 
during the season, but for the past three years it has been 
harrowed as soon as well up and shallow cultivated fiv:e times 
both ways by the use of a spring-tooth cultivator and a Planet 
Jr. horse hoe. In all cases the corn was weighed in the ear when 
dry enough for cribbing, and 70 pounds were taken for the 
bushel in all tables. 
TABLE I.- CORN VARIETY TEST. YIELD PER ACRE IN BUSHELS. ~ 
0 
'11= ~ ~ bI 
NAME OF VARIETY. II 1890 II 1891 II 1892 II 1893 II 1894 II 1895 II 1896 II 1897 II l E98 II 1899 II ~ g CIS 
'" 
Q) ", Q) 
>t" > < 
----- - ---- ----- ----- ----- ----- ----- ----- ----- --
Long Yellow Flint· ..... : ... . .. . .... .. 25.01 28.36 23. 56 26.73 31.37 38. 19 43.66 46.23 33. 77 29 .79 10 32 .67 
Queen of the Field .. .. ..... . . .. .. .......... .. . . 25.37 2.15 34 .87 21. 8-! 32.79 35.45 37 .25 47.86 33 .5! 29.79 10 30 .09 
Golden Dew Drop . . . . . . . . . . . . . .. .. . . . ... . .. ... 22 .6! 33. 21 40 .36 43 .46 46 .85 35.76 39 .19 37 .35 
White Flint ..... . .. . ..... . ............ .. . .. .. . . 48.58 43 .88 41. 66 36.22 41 .15 50.00 67.51 43. 03 45 .75 43.90 10 46 .22 
Squaw Corn ... . . .. . ... ....... ..... . .. ... . . . . . . . . . 23 .:54 33.61 38.17 50. 68 41.45 33.53 36 .61 36 .79 
Early Huron Dent ... . . . .. . . ...... . .. .. .. ...... 20.85 3-1 .83 28 .38 33.31 44.96 23.98 27 .44 30. 54 t:d 
Queen of the North.. .. .. .. .. . ... . . . .. . . . . . ... .. 19. 05 iH .42 34 .37 42.58 47.31 23.76 24 .30 32 .26 q 
King Phillip .. .. .. .. . ..... .. ,. _. . ....... ... . . .... 8.51 4 .63 31. 22 54. 59 45.58 56 .97 44 .38 37.98 25 87 34.41 b tIl 
North Dakota .. . . ...... .. . . .... .. .. . . .... . . . . . ... 24 .94 36. 87 37 .55 48 .88 51.62 32. 4! 30 .57 37 .55 1-3 .... 
Z 
King of the Earliest . . .... . .. .. . ....... .. . . .... .. 22.14 27.21 2·L 46 20.35 32. 18 25 .23 35 .38 64.58 37.98 25. 87 10 31. 54 Z 
Wisconsin Early White Dent . . . . . . .. . . . . . . ... . . 14 .14 37 .61 30.72 30 .15 34 .10 58. 12 34 .65 3i' .39 8 3t .61 ? 
Angel o f Midnight .. .. . .. ...... . . .. .. . .. . ...... .. 34.04 37.26 28.50 22 .43 37.28 28.51 61. 99 57.23 43.56 31. 36 10 38 .22 0"-
0"-
Salzer Earliest Canada Yellow Dent . . . . . .... . 28. 53 30. 65 52 .72 33. 77 34 .50 36 .03 
Champio n White Pearl.. ......... . ... ..... . ... ... 19 .3( 18.14 21.99 14 .56 23.63 30 .02 36. 76 62 .55 U .87 39. 21 10 29.11 
Clark's Early Mastadon . . . . . . .. . . . .... ...... . .. . 21 23 Did not 24.69 16.96 35.« 30.49 37 .84 62 .71 24.43 31. 36 9 31 .68 ~ lI ture 
H ickory King. . .. . . . . . . . .. . . . . . . . . . .. . . . . ..... .. 5.32 20 .42 11.3i 27.89 28.42 24. 05 29 .54 21.55 42 .35 9 23 .H 
Long Y ellow Dent . ... . .. . . .. .. . .. . .. .. .. .. .. .. . 1369 39 .22 47.62 24. 21 45.49 3t .05 
Long Yellow Flint .. .. ... ..... " .. .. .. .. .. .... 25. 01 28.36 23.56 26.73 :H.l)!l 40 .17 44 .99 33 .10 33.77 36.61 10 32.63 
A verage for Years . ... .. . . . . • . .. .. .... . . . ..... II 23.45 " 23 75 " 24 69 " 23.85 " 34 .62 " 35 .10 " 42 74 " 48 .99 " 32 .18 II 34 .53 
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By reference to the table itwill be seen that the variety test 
has extended over a period of ten years. Anum ber of the kinds 
reported have been included in the test for the entire time -and 
none for a shorter period ' than five seasons. T -he reader's 
attention is called to the wide range in the yield of the different 
varieties, bu t in making comparisons the yields of the same 
season should be used, otherwi~e the conditions would not be 
identical. The extreme range in y ield for 1893 was 26.24 
bushels; for 1894, 30.96 bushels; for 1895,25.37 bushels; and for 
1896,43.46 bushels. The Long Yellow Flint is given at both 
the top and the bottom of the list. ThIs variety was used as a 
check and its averages are remarkably even. The results of 
this experiment indicate quite decidedly that the Utah farmer 
would be the loser were he to adopt new varieties advertised 
under fancy names that are placed upon the market by enter-
prising seedsmen, without first testing them in a small way. 
NOTES ON LEADING VARIETIES. 
W/zz'te Fl£nt.-The seed of this variety was originally ob-
tained from William Watterson of Logan, and is the kind 
ordinarily grown in the Cache Valley. It is a twelve-rowed 
clear white flint. The ears are large being about ten inches in 
length and one and a half inches in diameter. The table shows 
it to have given the highest yield seven years out of the ten, its 
average for ten years being 46.22 bushels per acre, or eight 
bushels per acre higher than the average of any other variety. 
It is the earliest maturing corn in the test, the number of days 
from planting to time of cutting being on the average oile 
hundred and sixteen. (See No.9, plate II) . 
Angel of Mz'dnz'ght.-The variety known as Angel of Mid-
night stands second in the list in point of yield, the average for 
ten years being 38.22 bushels per acre. The ears are long and 
slender, and of a clear bright yellow color. The average time 
from planting to cutting is one hundred and twenty-five days. 
It is one of the large flints. (See Nos. 10 and 12, plate II) . 
North Dakota.-This kind ranks third in point of yield. 
It is one of the largest flints grown here, and for the seven 
years that it has been in the test it has gi ven an a.verage y ield 
of 37.55 bushels per acre. (See No. 11, plate II) ; 
• 
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Golden Dew Drop.-The ear is medium in size, of very good 
form and 'even in distribution. It is of a golden color, as its 
name suggests. The average yield for seven years is 37.35 
bushels per acre. (See No.8, plate I ) . 
The following table gives a list of the varieties with some 
essential details. We recommend these varieties in the order 
here gIVen. 
TABLE II.- AVERAGE FOR TIME GROWN. 
III 
-
No. of days Yield (average) CIS Kind ~ C from 
VARIETY. ~ ~ Planting Lbs. of o f 
..... 
0 Bushels 
o '"' to Corn-
.C!) fodder Corn 0 Cutting per Acre. Z per Acre 
White Flint ......... . ... .. ........... 10 116 ~ . 22 2300 Flint 
Angel of Midnight ... ................ 10 125 38.22 2994, Flint 
North Dakota ... . .................... 138 37 .55 2960 Flint 
I 
Golden Dew Drop . . . ... . . .. . . . . . . . .. 139 37.35 2281 Flint 
Squaw Corn . ..... .. .. .. . . . . . ... . . . .. . 121 36 . 79 1760 Flint 
Salzer's Earliest Canadian Yellow. 125 36.03 1711 Dent 
Wisconsin Early White . .......... .. 8 137 34.61 1809 Dent 
King Phillip . .. . ... .. .. .. ... . .... ... 9 137 34, .41 • 3494 Flint 
Long Yellow Dent .. .. ............... 139 34.05 2709 Dent 
Long Yellow Flint .. . .. .. .... . ..... . 10 151 82 .64 2780 Flint 
Queen of the North .................. 137 32.26 2638 Semi-Dent 
Clark's Early Mastadon . . . .. .... . . .. 139 31.68 2923 Semi-DeBt 
King of the Earliest . .. .. . . .... ... . 10 125 31.54 3137 Semi· Dent 
Early Huron Dent ... .. . .. ... ... . 128 3O.M 1568 'Dent 
Queen of the Field . .. ... .......... .. 10 138 30 .09 2110 Dent 
Champion White Pearl ... ...... .. . . 10 141 29. 11 2139 Dent 
Hickory King ......•.. . ........ . .. . . . 9 135 23 .44 '2472 Dent 
CULTURAL TESTS. 
DEEP AND SHALLOW TILLAGE. 
Object of the Exper£ment.-In this arid region tillage is 
usually practiced for three purposes. First, to conserve 
soil moisture; that is, to retain it in the ground for the use 
Qf the plant by means of a loose dirt mulch, which prevents 
surface evaporation. Second, to keep the soil loose and fine for 
the free action of the atmospheric elements and.to facilitate the 
work of microscopic life in changing inert plant food into avail-
a ble forms. Third, to destroy weeds. In addition to the 
beneficial results of tillage mentioned above, it is believed that 
the effects of tillage in root pruning near the soil surface is an 
advantage to the plant in that it directs the roots downward, 
causing a greater growth far enough below the surface to pre-
vent injurious effects from the frequent changes of moisture 
near the surface. The field of root pasturage is also thus 
extended. In opposition to this belief it is claimed that 
the effects of root cutting are detrimental to the plant and 
to a certain extent counteract the benefits that might other-
wise come from tillage in the saving of moisture and making 
the soil more congenial for the lower forms of life. 
To investigate this question and associated problems, 
experiments in methods of corn tillage were begun at this 
institution during the season of 1890, and they were con-
tinued practically under the same plan for seven years, 
<:losing with the season of 1897. The object of this work 
as indicated above was intended to determine the effects 
()f different kinds of tillage on root growth and the conser-
vation of . soil moisture, to learn whether root pruning as 
tbe result of deep tillage would prove beneficial or other-
wise to the crop, and just what character of tillage would 
serve best to hold the moisture in the soil for the use of 
the plant. 
The series of tests covered by this work included 
plants with the following treatment: Deep, medium and 
shallow tillage, the soil surface scarified with a scuffle hoe, 
a very tbin mulch of sowed dirt, and no tillage. The deep, 
108 BULLE TIN NO. 66 
medium and shallow t illage was performed by a Planet 
Jr. horse" hoe set at the depth of three and a fourth, two 
and a fourth, and one and a fourth inches . respectively . 
The weeds were kept pulled from the plat having no 
tillage and from that covered with a sowed dirt mulch. 
This mulch was sowed at the time of the first tillage, and 
again a month later, being renewed only the one time dur-
ing the s eason. 
N ature of Sozl.-These cultural experiments with corn 
were conducted on a series of plats on the southern portion 
of the farm which they occupied during the whole time of 
the experiment, the different ' met hods of treatment following-
the plats in consecutive rotation. At this point the gravel 
wholly disappears and is replaced by a light sand. The 
general nature of the s oil is that of a slightly clay ey loam. 
Chemical analysis of the soil at thi s point shows a small 
amount of potash and soda and a very high proportion of 
. lime. F rom the a verage yield for the past five years it win 
be seen that this part of the farm is admirably adapted for 
, . 
corn growmg. 
TABLE IlL-CORN CULTURE E X P ERIMENT. YIELD OF CORN IN B USH E LS P E R 
A CRE F OR FIVE Y E ARS. 
~(I) 8(1) (I) (I) -e (I) , 
obJ! :;lbJ! Q,bJ! bJ! ]..c:] +i !S Q) 'i: --=-
YEAR S. - ea .~ ea alea o~ o~ r: 50. :::~ ~n~ ai= -e= al= z= ..c: '~ Q).~ A '~ ~ -; ~ oA .)5 ~q:! w E-< ;:g .... E-< :a w 
------ --
1893 . .. . .. . .. .. . . .. . . . . ... .. . ... . . . . . . . . . .. .. 37.52 5!.18 61.11 67.23 76. 18 43 .60 
189l .. .. . . . ... . .... ... . . .. . .. . ... . . .. ~ ... .. 51. 1 69 . 22 52.76 52 .38 56 38 57.33 
1895 . . . . .. . . .. . . . . .. .... . .. .. .. . .. . . . .. . . . . . 57.14 54 .09 50.67 63 .43 60. 75 72 .19-
1896 . . .. . ... . . .... . .. . . . . . ... . . . . ... . . . . . . . . 79.04 75. 14 66.66 71 .05 76.57 69.33 
1 97 . ..... . . . . .. .. . . .... ... ... .. ... ... . ... . 75.22 n .41 79.41 44 .75 4 .75 77 .69 
Five Years. Aver a ge . .. .. .. .. ...... . ... 60 .15 65 .61 62.12 59. 77 63 .73 64.03 
Avera ge per Acre 1890 a nd 1892.. ..... .. 16 .75 15. 80 27.08 12.35 16 .69 23. 10 
P reparatz'on of Sod and Seeding .-The ground was 
plowed in the fall each season about eight inches deep in 
order that it might we~ther during the winter. Before seeding-
it was put into proper condition by the use of a disk and a 
smoothing harrow. Manure was applied each year at the rate 
,. 
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of about ten tons per acre. The corn used was the ordinary 
white flint, planted in check rows three and a half feet apart, 
six to nine kernels in the hill, and the planting was done by 
the use of a hand planter. 
Irrigat£on.-This set received three irrigations by flood-
ing each season, excepting 1894, wben it received four. The 
plats which were tilled were always cultivated as detailed 
elsewhere a few days after the irrigation. 
Discussion of Results.-It is remarkable tbat there is so 
little differenc~ in results from the different methods of treat-
ment for the five years and tbat tbe yields run so uniformly 
higb. The indications of tbe deep, medium and sballow tillage 
are, if taken alone, tbat a mulch two and a quarter inches deep 
serves best for retaining moisture and tbat the good effects of 
the deep tillage in assisting to bold moisture are partially coun-
teracted by the evils resulting from root cutting. But when 
taken in connection with tbe other plats it is very doubtful if 
such a conclusion is warranted. In fact, taking the average 
yields from the different treatments for the fi.."e years, there 
is no g-reater difference in results tban might often come from 
such a series of plats under exactly the same treatment. 
An examination of the table shows the yield of the plat 
with no tillage to have been greater two seasons out of five 
than any of those inter-tilled. In two seasons' results it was 
medium, and in only one was it absolutely tbe lowest. Tbe 
soil contained enough sand to prevent puddling, or baking, after 
irrigation witbout tillage. The weed pulling by hand loosened· 
the soil to a considerable extent, for tbey were not pulled until 
large enough to be easily taken hold of, and they were always 
plentiful as a result of the annual - application of manure 
drawn from the corrals of the town miscellaneously. The 
weed pulling was not as frequently performed as tbe tillage, 
but often enough to prevent any from going to seed, which 
required tbree or four times going over during the season. 
The mulched plat, baving the same treatment in addition to 
the sowed dirt mulch, gave a higher yield than tbe plat with no 
tillage four years out of the five and an average of four bushels 
better per acre for the entire period. This extra amount may 
be -taken as tbe value of tbe sowed mulch In its effect in con-
serving moisture. 
The results as a whole are difficult to interpret. In all 
TABLE IV.-YIELDS OF CORN AND STOVER. 
-
SHALLOW MEDIUM :f)EEP No 
TILLAGE. TILLAGE. TILLAGE. TILLAGE. 
YEARS. 
Bus. Lbs. Bus. Lbs. BU8. Lbs. Hus. Lus. 
Corn Corn Corn Corn Corn Corn Corn Corn 
per Fodder per Fodder per Fodder per Fodder 
Acre. per Acre Acre. per Acre Acre. per Acre Acre. per Acre 
------- ------- ------- -------
A verage of 1890 and 1892 .. , .. .. 16.75 1704 15.80 1981 27 .08 1169 12 .35 1574 
1893 .. ......... .. . . ....... ... ................. 37 .52 1666 54.18 2433 61.11 2866 67 . 23 2933 
189l ...... ........ .. ... ... .. ...... . . .. .. 51. 81 2800 69.22 3467 52.76 3067 52.38 3600 
1895 .. . . . . ...... .. . . . ... • •..• • . . . .. ... 57.14 ........... .. 54 .09 . . . ... ....... 50 .67 . .. ....... 63,43 . ... .. .. .. 
1896 ................................. 79.0l 8067 75 .14 6606 66.66 9600 71.05 6227 
1897 .. ...... . " . .... .0 • ••••••••••• • 75.22 3200 75 .41 2667 79.41 1867 44.75 2667 
Average .. .... . ................ . .. . . 1 52 .91 3487 57 .31 3431 57 .45 3714 51. 86 3400 
* Fodder damp when weighed. 
Fodder not weighed on account of continued storms. 
MULOHED 
WITH DIRT. 
Bus. Lbs. 
Corn Corn 
per Fodder 
Acre. per Acre 
-------
16 .69 1270 
76.18 2844 
56.38 3067 
60 . 75 .... ...... 
76 .57 8160 
48 . 75 3467 
55 .89 3762 
SC{TFFLE HOE 
(SCARIFIED). 
Bus. Lbs. 
Corn Corn 
per F odder 
Acre. per Acre 
--- ----
23.10 2286 
43 .60 2000 
57 .33 2800 
72 .19 . .... ... . 
69.33 4360 
77 .69 3733 
58 .87 3036 
- - -----
~ 
~ 
o 
I:d 
~ 
tr:1 
~ 
Z 
z 
~ 
0' 
0' 
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cases, even with no ti11age~ a light mulch was established and 
renewed from time to time by the weed pulling. This no 
doubt checked the surface evaporation until the corn was large 
enough to shade the ground. Since tillage is the least exp~n­
sive method of keeping up the soil mulch and freeing the crop 
from weeds, and since from tillage medium in de.pth slightly 
the largest average yield was obtained, we may safely conclude 
that to be the best method to pursue in corn culture. 
Table 4 shows the yield of corn and stover for six years, 
including the yields of 1890 and 1892, which materially reduce 
the average yield, though they only slightly affect the relative 
results. The stover yields show no greater variation fhan did 
the corn, though the highest product of both corn and stover 
did not in all 'cases come from plats of the same treatment. 
HILLING AND LEVEL TILLAGE. 
In connection with the set of plats used for deep and shal-
low tillage, a number were devoted to determining the merits 'of 
hilling versus level tillage. For this purpose some plats were 
given level tillage one way and both ways; and others were 
hilled one way and both ways. This work was undertaken to 
study the effects of root cutting one way as compared with 
both ways, and the influence of hilling in drying out the soil 
and increasing its temperature as compared with level tillage. 
It was thought that there is less danger from excessive root 
cutting when corn is tilled only one way and also that hilling 
would permit the soil to heat up more rapidly, and since it 
would expose a greater surface to the action of the air and 
sunshine the evaporation would be proportionately more rapid 
than with level tillage. . 
Level tillage of corn two to three inches deep is now gen-
erally considered the ideal method. When the ground is 
plowed in the fall, this work is begun early in the spring as 
soon as the land is fit to work and it is continued at regular 
intervals up to and after planting until shortly before the corn 
is in tassel. A good sharp-toothed smoothing harrow will 
usually keep the land in good condition until the corn is 
too large for its use. The ground should be gone over as soon 
as dry enough after every rain or irrigation. The secret of 
TABLE V.- HILLING VERSUS LEVEL TILLAGE. 
LEVEl, TILLAGE ONE 
WAY, HILLS. 
YEARS. Bushels 
of COl"U 
per acre 
1891. . . . . . ... ... . . . . .. . 60.20 
1892 ... . . ... ..... . . . . .•... . 43. 01 
1893 ...... . .......... .. ... 52.34 
1894 . . .. . .. . . . . . . . ... . . ... . 77 .89 
t1895 . .. .. .. .. . . . ..... . ... .. 70 .29 
*1896 ... ...... . . ........ . .. .. 64.00 
1897 ..... . ................. 52.9-1 
Avera~e ... . . ... .. ... 60 .09 
*Fodder damp when weighed 1896. 
tFodder DOt weighed. 
Lbs . of 
Fodder 
per a cre 
6,73 
3066 
2400 
3200 
....... ... 
11467 
2000 
4718 
LEVEL TILLAGE BOTH HILLED ONE WAY, 
WAYS, HIL l1S. HILLS. 
Bushels Lbs. of Bushels Lbs. ef 
of Corn Fodder of Corn Fodder 
per acre per acre per a.cre per acre 
62 .75 6120 67.50 6173 
39.6! 3733 42.84 3066 
46.47 1866 42.66 1800 
80. 76 3467 48 .56 2467 
79 .05 ... .. ... 68. 19 .... .... 
88.57 10267 66 .10 10267 
63.41 1667 82.26 2133 
65 .81 4520 59 . 73 4318 
HILI,ED BOTH WAYS, 
HILLS. 
Bushels Lbs. of 
of Corn Fodder 
per acre per acre 
7328 6160 
36.00 . 3000 
42.57 1733 . 
60.57 3067 
76 .95 . ... .... 
79 .96 11333 
71. 79 2000 
63 .02 4549 
LEVEL TILLAGE ONE 
WAY, DRILLS. 
Bushels Lbs. of 
of Corn Fodder 
per acre per acre 
59.60 5820 
43.50 3933 
44 .38 2000 
53.71 3733 
6t .76 . , ... .. 
67 .81 7733 
69 .50 3600 
57 .61 4469 
~ 
'""" tv
to 
P 
t:tJ 
1-3 
Z 
Z 
o 
0"-
0"-
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keeping a corn field clean. without the use of the hoe is never 
to permit the weeds to get a start. A harrow or weeder will 
be effective in this work if used often and just as soon as the 
weeds come through the ground. This method of till'age is 
comparatively inexpensive and may be practiced crossing the 
field in any direction after the corn is planted and before and 
after it is up, without damage to the crop, until it is large enough 
to work with a regular cultivator. By following this method 
the most difficult and ordinarily expensive part of the tillage 
will have been accomplished by the time . the plants are large 
enough for the use of regular tillage implements. The mere 
killing of weeds will then seem of minor importance and tillage 
will be looked 'to more for its effect on the physical condition 
of the soil than as a means of freeing the fiela from foul 
growth. 
Lands that go through the spring until corn planting time 
without frequent surface tillage and the establishment of a 
good soil mulch, lose tons of water daily per acre by evapora-
tion, not unfreq uently almost enough within a few weeks to 
mature the crop. Corn that is permitted to grow without culti-
vation from the time of planting until it is large enough for the 
use of ordinary inter-tillage tools, has as a rule become so 
weedy that nothing shot"t of hand work will save the crop, an 
operation creating a useless expense in corn culture. 
An examination of Table 5, giving the average results of 
seven years, shows level tillage to be more advantageous than 
hilling, both in the yield of corn and stover, though the superior-
ity of the method is not strongly marked in the results. By 
. each of the methods th~ plats tilled both ways did the best. In 
comparing the annual results, it is found that they do not uni-
formly favor anyone method. Level tillage one way gave better 
yields in corn than hilled one way, four seasons out of the seven, 
while it was equal to or better in stover five years out of six. 
From the method of level tillage both ways, slightly higher 
yields of corn were obtained five out of the seven years than 
from the method of hilling both ways. In the average of the 
whole experiment, excluding the drilled plats, there is an ex-
treme variation of nine per cent in the corn yield and eight per 
cent in the stover. 
The Planet Jr. cultivator was used for the level tillage and 
a single shovel plow for the hilling, The number of irrigations 
TABLE VI.- CORN, THICK AND THIN PLANTING, YIELD PER ACRE. 
1892 1893 1891 1895 1896 . 1897 
PLANTED IN 
EACH HILL. 
Bus. Lbs. Rus. LLs. Bus. Lhs, Hus. Lbs. Blls. Lbs. Rus. Z 
Corn Fod'er Corn Fod'er Corll Fod'er Corn Fnd'er Corn Fod'E'r Corll 1»0 Q'" ppr per per per pAr per per per \ler }Jer per Q~ 
Acre Acre. Acre. Acre. Acre. Acre. ACl·e. Acre. Acre. Acre. Acre. ~I» 
ol!<' ::-~ 
Three kernels .. 71 8,1 4524 32.03 1606 49 .70 2681 52.37 2050 57 .09 9285 37 .05 So 
...,1:' 
Six kernels .. . . . . 78 .91 4404 29 .00 1118 62 .13 2923 60 .00 . 224,1 63.42 8916 56.57 8 
'!' 
Nine Kernels .. . 79 .25 5066 27.03 1536 57. 85 2852 57 .90 2008 79 .17 11492 53.47 
AVERAGE FOR EIGHT YEARS. 
Bus. Lbs. 
IN EACH HILL. Corn Fod 'er pe per 
Acre. Acre . 
--- ---
w", I 
360l 
66.25 3618 
57 .18 4110 
Three kernels ..... . ...... . 
Six }ternels ..... . ... . 
Nine kernels . ...... .. .. ~ ... 
1898 
Rns. Lhs. 
Corn Fod'er 
per per 
.\cre. Acre. 
61.09 3110 
72 .19 3421 
63 .53 3732 
1899 
Bus. Lhs. 
Corn Fod'er 
per per 
Acre. Acre. 
45 .57 1975 
41.55 2304 
39 .20 2085 
~ 
~ 
..j:. 
t:d 
C 
b 
t1j 
H 
Z 
z 
? 
a--. 
a--. 
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and the times of tillage correspond exactly with those of the 
cultural experiment previously detailed. 
THICK AND THIN PL.ANTING. 
The objectofthis experiment was to find just what number 
of stalks per hill would give the largest yield of corn per acre, 
also to learn if the corn stover yield was materially decreased 
or affected in quality, when the highest yield of ear corn was 
obtained. 
Attention has frequently been called to the fact that an ex-
periment for a single season standing alone, is of little value. A 
s tudy of the yields for the different years of the thick and thin 
planting test is an illustration of this point. If the results of 
the first year, 1892, had been taken as final the conclusion could 
only have been that planting nine kernels in a hill gave best re-
sults. For, two seasons out of eight, nine kernels to the hill 
gave best yields, for four seasons, six kernels, and for two 
seasons, three kernels. The average for the whole test gives 
the medium seeding, 9.07 bushels per acre higher than the 
thick planting, and 15.41 bushels per acre more than thin plant-
ing. The result in favor @f medium planting, six kernels to the 
hill, is so decisi ve in the average for the eight years that we feel 
justified in drawing the conclusion that seeding under or over 
this amount will not give as good results. The table shows 
quite a decided i-ncreasc in the fodder for the thick planting, 
while for the thin and medium planting there is practically no 
difference. 
It:is unfortunate that the yields for this ex periment are not 
more uniform. This variation is accoun ted for by the fact that 
this test has been conducted regularly on the same piece of 
ground as -the variety test, and, as before indicated, that has 
rotated annually from one part of the farm to another giving a 
wide difference in the depth and fertility of the soil on which 
the experiment was conducted. The treatment has been 
identical in every way with that given the varieties, except the 
planting which wa~ ,done by_ hand. Si_nce 1896 this work has been 
performed by the Assistant Agriculturist, great care having 
been taken to see that the exact number of kernels specified 
were planted. The'corn used in every instance was the com-
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mon white flint. The corn stover was wet when weighed in 
1896 but the weights are given and included in the average be-
cause this does not in any way affect the comparative results. 
In 1897 the corn stover was not weighed. In all cases the corn 
was weighed in the ear and 70 pounds were taken for a bushel 
in all tables. 
RESULTS AT OTHER STATIONS. 
The Cornell Experiment Station came to the conclusion 
that corn planted in hills is more valuable for feeding purposes 
than when drilled. They e.xplain this by the statement that 
"corn is a sun plant and grows to perfection only when the sun-
light permeates to every part of its structure and corn grown 
largely in the shade as is drilled corn, though it may produce 
a large gross amount~ yet the product is deficient in those 
volatile oils which so largely determinp. the quality of the food." 
The yield per acre of the three methods of seeding in hills, 
drills and broadcasting is here given: 
YIELD PER ACRE. 
MANNER OF SEEDING. STALKS GRAIN TOTAL POUNDS. POUNDS. POUNDS. 
------------------- 1----- -----
H ills .. .. . . . . . . .. . . .. . . . . .. .. .. 17070 
Drilled.. .. .. .. .... .. . . .. .. .. .. .. 19 15 
Broadcast.... ... . .. . . .. .. .. .. 29586 
56.&8 
438! 
22718 
24J99 
29586 
Yield of grain in favor of hill culture. (Bui. 135.) 
At the Illinois Station, in Bul. No. 37, after five years work 
the conclusion is drawn that it makes little difference 
whether corn is planted in hills or drills so far as yields are con-
cerned but that it will usually be best to plant in hills for the 
sake of better cultivation. 
Hatch Experiment Station, 9th Annnual Report-
POUNDS BUSHELS 
MANNER OF SEEDING. FODDER CORN P.ER PER 
AClm . ACRE. 
Drill Culture. .... .... .... .. .. 4715 64~ 
Hill 3995 584·5 
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In thi case the plants were thinned to one foot; under the 
~ill system the hills are three feet apart and the plants were 
thinned to three in a hill, thus giving an equal number of plant 
under the two systems. 
Indiana Bu!. No. 64.-In the hill and drill planting the corn 
was thinned so that there would be an equal number of talks 
on the arne area. Hill planting a veraged a little greater yield . 
Bu!. 77 of this Station reports, after fi e years tests, that the 
differences in y ield are so light that other consideration -
convenience in planting and cultivating-- hould decide which 
method of planting to L1 e. 
SUMMARY. 
(1) . All o f the be t fli nt vari e tie ,the mailer dent ' a nd 
th emi-dents can be succe sfully grown in Utah. 
(2) . There i a ver y wid r ang in the yield of th e different 
varieties for the same year. For the year 1 96 th e rano-e in 
y ield was 43.46 bu hels per acre. 
(3) . White F lint, the variety ordinarily grown in the each 
Valley, ha given t he highe t y ield even year out of t en it 
average fo r ten y ears beino- e ight bushel per acre hig her than 
the average of any other variety. 
(4) . lVledi urn tillage gave s ligh tly better yields than hall w 
or deep tillage, no tillage 'or mulching. 
(5) . Level tillage is more advant ageous than billing bo t h 
in the yield of corn and s tover. 
(6) . Seeding ix kernel to the hill gave 9.07 bushel ' per 
acre more than nine kernel per hill, and 15.41 bu hels more 
than three kernels. 
(7) . Results at other Station s how very little difference 
between hill and drill planting. 
